Résumé. 2014 Nous analysons l'anisotropie de vitesse et d'absorption ultrasonore en fonction de la température et de la fréquence. Nous déterminons les paramètres caractérisant la dépendance angulaire de la vitesse et de l'absorption ultrasonore dans la phase nématique NPOB orientée au moyen du champ magnétique. L'analyse des résultats a été réalisée dans le cadre d'une théorie hydrodynamique généralisée tenant compte de deux processus relaxationnels. La théorie relaxationnelle rend compte des données expérimentales au voisinage de la transition de phase nématique-smectique A.
Introduction.
The nematic-smectic A (N-A) phase transition, that in some cases is considered a second-order transition, has been of growing interest both theoretically and experimentally in the recent years. At the same time, a number of theoretical predictions for the anisotropic behaviour of ultrasound attenuation has not been experimentally confirmated. In particular, there are different theoretical predictions about the critical behaviour of coefficients, which determine the angular dependences of both velocity and attenuation of the sound propagation near the N-A phase transition [1] [2] [3] . However, most of experimental works dealing with the anisotropic sound propagation [4, 5] do not contain the results of a combined analysis of both the attenuation and velocity anisotropy. The [6] was realized in the experimental setup [7] . The resolution of attenuation ACX/f2 was 1 x 10-14 S4 m-1, and of relative velocity variation Ac/cwas5 x 10-6. The temperature. was maintained to about 0.005 K by a double thermostabilization system [8] , and measured by quartz thermometer. It was found that the angular dependences of sound velocity and attenuation (as for other nematics [4, 9] ) could be described by the polynomial : 3 . Results.
The temperature dependence of a,,,, b,,,, a,,, ba, obtained at different frequences by application of equations (1) and (2) The frequency dependence of the total anisotropy of the acoustical parameters in the nematic phase of NPOB were analysed in the frame work of generalized hydrodynamic theory [10] . However, unlike the theory [10] , we supposed that both relaxation processes contributed to each elasticity tensor component. The values of Ac/c and åcx/f2, measured at three frequencies, allow for the calculation of all unknown quantities in the expressions (3) and (4) . The values of ! l' ! 2' åEl) -åE11) and åE2) -M12) are presented in table I. One can see a weak temperature dependence of! l' while 2 increases about a decade when approaching T C. The temperature dependence! 2(T) is satisfactorily described by the power law : t2 [11, 12] , the second relaxation process (with the relaxation time z2) significantly increases when approaching Tc, which can be attributed to the order parameter relaxation. It is confirmed by the calculated divergence index (0.93 ± 0.1 ) that it is close to the value 1.06 ± 0.11 for MBBA [11] .
Anomalies in the acoustic parameters near the transition temperature Ts can be explained by both fluctuation and relaxation processes [1] [2] [3] where aeg is the « regular &#x3E;&#x3E; part of a,,, not related to the critical phenomenon near the N-A phase transition.
The narrow nematic region of NPOB, resulting from the joint effects of both the N-A and N-I transitions, complicates the calculation of the « regular &#x3E;&#x3E; part of (6) . The procedure used was the following. Using the theoretical result [10] , together with the above mentioned proposal, and neglecting the effects of the N-A transition, the coefficients of angular dependence of Ac(0) /c can be expressed as :
Equations (7) and (8) were supposed true in the whole nematic region. Consequently, using the experimental results and the data of table I, the calculation of AE(i) -AE(') was performed (Fig. 5) . It is known that the difference of the critical elastic constants, related the critical process near T c' has a weak temperature dependence [13] . Figure 5 shows a flat region in the temperature dependence of AE(') -AE (2) its value -5 x 106 kg m-1 s-2. This result, together with the data of table I, were used to calculate the « regular » contribution by equation (7) . According to reference [13] , the difference of elastic constants characterizing the normal process, is a function of the order parameter. Thus, it must increase when the temperature decreases, which is in qualitative agreement with the results presented in figure 5 (AE(') -AE(l)). So to calculate the « regular » contribution, the value for a weak temperature dependent region far from Tc was used. The « regular » contributions to ac near TS are shown in figure 6 for the frequencies 3.6 Fig. 5 . -The temperature dependence of E31 -E11)(.) and AE §-E12) (0). contributions were used to derive the critical part of ac, according to equation (6) . Using this data (for the two frequencies), values Of T and A = {3.l ð/3/ rn near N-A transition were calculated and presented in table II. The increase of the parameters i and A I when approaching Ts is observed. The temperature dependence of the relaxation time can be described by the well known expression [14] : when devergence temperature Ts is less than Ts, so that AT* = T -Ts -åT (Fig. 7a) . The fit of the data of table II by the least squares method allowed us to calculate the values of AT and To, which are equal to 0.5 K and 2.2 x 10-10 s, respectively. The value of To is an order of magnitude less than previously obtained for CBOOA [5] . The dependence of A on D Ts (on a logarithmic scale) is shown in figure 7b . The dependence is well described by the straight line, and consequently, by the analytical expression :
The values of A o and X obtained by the least squares method were about -3.0 x 10-' kg m-' s-' and -1.1 ± 0.1 respectively. Thus, we established the temperature dependence of P 1. Aj8/ Bn which had been previously supposed to be temperature independent [9] .
Using equation (10) , equation (6) can be rewritten as :
The plot of the function (11) , together with the experimental data, are presented in figure 6 . Note the satisfactory agreement between the experimental and calculated values of ac.
Unlike ac, temperature-frequency dependence of bc can be due to both relaxation and fluctuation . contributions [9] . Analogous to (11) the relaxation contribution to bc can be written as : Far from the N-A phase transition bc does not depend on temperature and its value is close to zero (Fig. 1) , thus the « regular &#x3E;&#x3E; part is omitted. The data for bc at 3.6 and 8.8 MHz in the temperature region ATs = 0 ...1.5 K were approximated by expression (12) (Fig. 8) . The Thus in this temperature and frequency range the fluctuations do not contribute significantly to bc.
The relaxation process of the smectic order parameter also contributes to aa and ba, but this analysis was not performed for aa because of the complicity in separation of the regular part. According to [13] , the relaxation contribution to ba is : (1-3.6 MHz; 2-8.8 MHz; 3-« regular » part).
The result of calculations based on equation (13) and the experimental values of the critical part of b« are presented in figure 9 . The regular part of bIZ was calculated according to [15] :
where al is the Leslie coefficient. Figure 9 shows the qualitative agreement between the calculations according to (13) 
